Acinetobacter dijkshoorniae sp. nov., a new member of the
                Acinetobacter calcoaceticus-Acinetobacter baumannii complex
                mainly recovered from clinical samples in different countries by Cosgaya, Clara et al.
International Journal of Systematic and Evolutionary Microbiology
 
Acinetobacter dijkshoorniae sp. nov., a new member of the Acinetobacter
calcoaceticus-Acinetobacter baumannii complex mainly recovered from clinical
samples in different countries
--Manuscript Draft--
 
Manuscript Number: IJSEM-D-16-00397R2
Full Title: Acinetobacter dijkshoorniae sp. nov., a new member of the Acinetobacter
calcoaceticus-Acinetobacter baumannii complex mainly recovered from clinical
samples in different countries
Short Title: Acinetobacter dijkshoorniae sp. nov.
Article Type: Note
Section/Category: New taxa - Proteobacteria
Keywords: ACB complex;  MLSA;  rpoB;  ANIb;  Acinetobacter
Corresponding Author: Ignasi Roca, Ph.D
Institut de Salut Global de Barcelona(ISGlobal)
Barcelona, Barcelona SPAIN
First Author: Clara Cosgaya
Order of Authors: Clara Cosgaya
Marta Marí-Almirall
Ado Van Assche
Dietmar Fernández-Orth
Noraida Mosqueda
Murat Telli
Geert Huys
Paul G. Higgins
Harald Seifert
Bart Lievens
Ignasi Roca, Ph.D
Jordi Vila
Manuscript Region of Origin: SPAIN
Abstract: The recent advances in bacterial species identification methods have led to the rapid
taxonomic diversification of the genus Acinetobacter. In the present study, phenotypic
and molecular methods have been used to determine the taxonomic position of a
group of 12 genotypically distinct strains belonging to the Acinetobacter calcoaceticus-
Acinetobacter baumannii (ACB) complex, initially described by Gerner-Smidt and
Tjernberg in 1993, that are closely related to A. pittii. Strains characterized in this study
originated mostly from human samples obtained in different countries over a period of
15 years. rpoB and MLST sequences were compared against those of 94 strains
representing all species included in the ACB complex. Cluster analysis based on such
sequences showed that all 12 strains grouped together in a distinct clade closest to A.
pittii that was supported by bootstrap values of 99%. Values of average nucleotide
identity based on BLAST between the genome sequence of strain JVAP01 (NCBI
accession nº. LJPG00000000) and those of other species from the ACB were always <
91.2%, supporting the species status of the group. In addition, the metabolic
characteristics of the group matched those of the ACB complex and the analysis of
their protein signatures by matrix-assisted laser desorption ionization-time-of-flight
mass spectrometry identified some specific peaks. Our results support the designation
of these strains as a novel species and we propose the name A. dijkshoorniae sp. nov.
Powered by Editorial Manager® and ProduXion Manager® from Aries Systems Corporation
The type strain is JVAP01T (CECT 9134T, LMG 29605T)
Powered by Editorial Manager® and ProduXion Manager® from Aries Systems Corporation
Acinetobacter dijkshoorniae sp. nov., a new member of the Acinetobacter 
calcoaceticus-Acinetobacter baumannii complex mainly recovered from clinical 
samples in different countries 
Clara Cosgaya1, Marta Marí-Almirall1, Ado Van Assche2, Dietmar Fernández-
Orth1, Noraida Mosqueda1, Murat Telli3, Geert Huys4, Paul G. Higgins5,6, Harald 
Seifert5,6, Bart Lievens2, Ignasi Roca1,*, and Jordi Vila1 
1Department of Clinical Microbiology and ISGlobal- Barcelona Ctr. Int. Health 
Res. CRESIB, Hospital Clínic - Universitat de Barcelona, Barcelona, Spain. 
2Laboratory for Process Microbial Ecology and Bioinspirational Management 
(PME&BIM), Department of Microbial and Molecular Systems (M2S), KU 
Leuven, Sint-Katelijne-Waver, Belgium 
3Department of Clinical Microbiology, School of Medicine, Adnan Menderes 
University, Aydin, Turkey. 
4Laboratory of Microbiology, Faculty of Sciences, Ghent University, Ghent, 
Belgium. 
5Institute for Medical Microbiology, Immunology and Hygiene; University of 
Cologne, Cologne, Germany 
6German Centre for Infection Research (DZIF), Partner site Bonn-Cologne, 
Germany 
: These authors equally contributed to this work 
 
Subject category: New Taxa, Proteobacteria 
Running title: Acinetobacter dijkshoorniae sp. nov. 
 
Note:  
The GenBank/EMBL/DDBJ accession numbers for the DNA sequences determined in 
this study are: KU167837, KU167840, KU167842, KU167844, KU167846, 
KU167848-KU167851, KU167853-KU167858, KU167860-KU167865, KU167867-
KU167869, KU167871, KU167873-KU167885, KU167888, KU726606 for the 
partial sequence of the rpoB genes and KX027435 for the complete sequence of the 
16SrDNA gene of Acinetobacter dijkshoorniae sp. nov. strain JVAP01T. The partial 
sequences of the seven genes used for MLSA are available from the PubMLST 
website (http://pubmlst.org/abaumannii/) under the sequence type codes listed in 
Table S1. 
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Abstract 1 
The recent advances in bacterial species identification methods have led to the rapid 2 
taxonomic diversification of the genus Acinetobacter. In the present study, phenotypic and 3 
molecular methods have been used to determine the taxonomic position of a group of 12 4 
genotypically distinct strains belonging to the Acinetobacter calcoaceticus-Acinetobacter 5 
baumannii (ACB) complex, initially described by Gerner-Smidt and Tjernberg in 1993, that 6 
are closely related to A. pittii. Strains characterized in this study originated mostly from 7 
human samples obtained in different countries over a period of 15 years. rpoB and MLST 8 
sequences were compared against those of 94 strains representing all species included in the 9 
ACB complex. Cluster analysis based on such sequences showed that all 12 strains grouped 10 
together in a distinct clade closest to A. pittii that was supported by bootstrap values of 99%. 11 
Values of average nucleotide identity based on BLAST between the genome sequence of 12 
strain JVAP01 (NCBI accession nº. LJPG00000000) and those of other species from the ACB 13 
were always < 91.2%, supporting the species status of the group. In addition, the metabolic 14 
characteristics of the group matched those of the ACB complex and the analysis of their 15 
protein signatures by matrix-assisted laser desorption ionization-time-of-flight mass 16 
spectrometry identified some specific peaks. Our results support the designation of these 17 
strains as a novel species and we propose the name A. dijkshoorniae sp. nov. The type strain 18 
is JVAP01T (CECT 9134T, LMG 29605T) 19 
Keywords: ACB complex, MLSA, rpoB, ANIb, Acinetobacter 20 
 21 
The genus Acinetobacter currently comprises 49 validly named species 22 
(http://www.bacterio.cict.fr/a/acinetobacter.html), including 2 recently described in on-line 23 
accepted papers of IJSEM that will be replaced by a final version in that journal in due time 24 
(Li et al., 2015; Poppel et al., 2015). In addition, there are a number of putative novel species 25 
without validly published species names, several of which were identified due to recent 26 
advances in DNA-based methods. Since 2014, 17 new Acinetobacter species have been 27 
validly described, with special reference to A. seifertii, a novel human pathogen included 28 
within the “Acinetobacter calcoaceticus–Acinetobacter baumannii (ACB) complex” (Du et 29 
al., 2016; Feng et al., 2014a, 2014b; Kim et al., 2014b; Krizova et al., 2014, 2015a, 2015b; Li 30 
et al., 2014a; Li et al., 2015, 2014b; Nemec et al., 2015, 2016; Poppel et al., 2015; Smet et 31 
al., 2014). The ACB complex includes 5 different species, the environmental A. calcoaceticus 32 
and the human pathogens A. baumannii, A. pittii, A. nosocomialis, and A. seifertii (Nemec et 33 
al., 2015). Members of this complex are difficult to distinguish phenotypically and also highly 34 
related to each other by DNA-DNA hybridization, to the point that accurate differentiation of 35 
the four clinically relevant members of the group can only be accomplished by means of 36 
molecular methods (Gundi et al., 2009; Sousa et al., 2014). 37 
The introduction of molecular typing methods in the routine characterization of Acinetobacter 38 
clinical specimens recently allowed us to identify a group of strains highly related to other 39 
members of the ACB complex that nevertheless seemed to constitute a novel Acinetobacter 40 
species (Espinal et al., 2015). In the present work we have used phenotypic and molecular 41 
methods relevant to the Acinetobacter genus in order to assess the taxonomic position of these 42 
strains and support the designation of another member of the ACB complex with putative 43 
clinical relevance. 44 
The strains characterized in this work were mainly obtained from clinical samples of patients 45 
in different geographical locations over a period of 15 years and the results shown below 46 
clearly supported the taxonomic distinctness of the group at the species level. For this purpose 47 
we propose the name Acinetobacter dijkshoorniae sp. nov., which will be used hereafter. 48 
Fifteen A. dijkshoorniae sp. nov. isolates were initially included in the study. Their genetic 49 
relatedness was evaluated by ApaI macrorestriction of genomic DNA and subsequent analysis 50 
of the pulse-field gel electrophoresis fingerprints (PFGE) (Seifert et al., 2005). As shown in 51 
Figure 1, 12 genetically distinct fingerprints were identified, with 3 pairs of isolates 52 
presenting identical PFGE patterns. For the purpose of the present study, 12 genetically 53 
unique strains were selected and subsequently studied following a polyphasic approach using 54 
both genomic and phenotypic techniques. 55 
The partial rpoB sequences (zones 1 and 2) of all 12 A. dijkshoorniae sp. nov. isolates (La 56 
Scola et al., 2006) were compared to those of 93 reference strains belonging to other members 57 
of the ACB complex, according to Nemec et al. (Nemec et al., 2011). Data on the origin and 58 
characteristics of the strains used for sequence analysis are shown in Table S1. Cluster 59 
analysis was performed using the MEGA 5.1 software (Tamura et al., 2011). MUSCLE was 60 
used for sequence alignment (Edgar, 2004) and phylogenetic trees were constructed using the 61 
neighbour-joining and the maximum likelihood methods, with genetic distances computed by 62 
Kimura’s two-parameter model (Kimura, 1980), but also using the maximum parsimony 63 
method, all three with a bootstrap value of 1000 replicates. 64 
Results of the rpoB-based sequence analysis confirmed the genetic distinctness of all selected 65 
A. dijkshoorniae sp. nov. isolates and showed their grouping together in a tight monophyletic 66 
group within the ACB complex that was closest to A. pittii. Representative strains from all 67 
other species of the ACB complex also formed respective clusters that were supported by high 68 
bootstrap values, as shown in Figure 2(a). The intraspecies similarity values of A. 69 
dijkshoorniae sp. nov. strains ranged between 98.61-100%, while the interspecies similarity 70 
values between A. dijkshoorniae sp. nov. and the other ACB complex strains ranged from 71 
91.29% (A. seifertii ANC 4233) to 98.03% (A. pittii JVAP02) (Table S2). Intraspecies and 72 
interspecies rpoB similarity values for all other taxa were also in good agreement with 73 
similarity values previously published (Nemec et al., 2015). 74 
The distinct grouping of all strains in well-defined phylogenetic taxa was further evaluated 75 
using multilocus sequence analysis (MLSA) of the concatenated partial sequences of all 76 
housekeeping genes used for multilocus sequence typing (MLST) according to the Pasteur 77 
scheme (Diancourt et al., 2010). 78 
The partial sequences for the cpn60, fusA, gltA, pyrG, recA, rplB and rpoB genes for all 79 
strains were either obtained by PCR amplification and subsequent DNA sequencing, as 80 
described by Diancourt et al., or retrieved from nucleotide sequence repositories whenever 81 
available (Table S1). New allele sequences as well as unique allele combinations were 82 
submitted to the Acinetobacter MLST database (http://pubmlst.org/abaumannii/) and were 83 
used to assign novel sequence types (STs) (Table S1).  84 
As shown in Figure 2(b), MLSA was in very good agreement with results from rpoB 85 
comparisons, with all A. dijkshoorniae sp. nov. strains forming again a separate monophyletic 86 
group that was closer to A. pittii. MLSA intraspecies similarity values for A. dijkshoorniae sp. 87 
nov. were now 98.82-100% and the MLSA interspecies similarity values between A. 88 
dijkshoorniae sp. nov. and all other ACB complex species ranged from 91.4% (A. baumannii 89 
NIPH 1734) to 98.89% (A. pittii JV-2628), suggesting a high degree of genetic relatedness 90 
between A. dijkshoorniae sp. nov. and A. pittii (Table S3). 91 
Cluster analysis based on the independent partial sequences of each of the seven MLST genes 92 
showed little horizontal transfer between the other species of the ACB complex and strains of 93 
A. dijkshoorniae sp. nov., with only the fusA allele of strain LUH 08258, the recA allele of 94 
strain RUH 14531 and the rpoB allele of strain LUH 10297 clustering together with the 95 
respective sequences of A. pittii (Figure S1). Limited horizontal transfer between closely 96 
related species of the ACB complex has been previously reported (Nemec et al., 2015), thus 97 
reinforcing the use of MLSA analysis instead of that of individual genes for species 98 
differentiation. 99 
The whole genome sequence of the A. dijkshoorniae sp. nov. strain JVAP01T was obtained 100 
using next generation sequencing. Briefly, DNA was extracted and DNA libraries were 101 
generated with the Illumina Nextera XT sample preparation kit (Illumina, Inc., San Diego, 102 
USA) following manufacturer’s recommendations. DNA libraries were then sequenced using 103 
an Illumina MiSeq system (Illumina, Inc., San Diego, USA) and 150 bp paired-end reads 104 
were generated. The assembled genome was used to calculate the average nucleotide identity 105 
based on BLAST (ANIb) of JVAP01T against the genome sequences of 33 strains 106 
representing all Acinetobacter species of the ACB complex, including that of the A. 107 
dijkshoorniae sp. nov. strain SCOPE 172 which was previously available at NCBI (NCBI 108 
accession nº. APQO00000000). ANIb was calculated with the JSpecies software 109 
(http://imedea.uib-csic.es/jspecies) with default settings (Richter and Rossello-Mora, 2009). 110 
The NCBI accession numbers of all genomes used in the study are listed in Table S1. 111 
Results from the ANIb analyses (Table S4) proved the species status of A. dijkshoorniae sp. 112 
nov. since identity values between the JVAP01T genome and other ACB complex species 113 
genomes were below the proposed species demarcation level of 95% (Kim et al., 2014a), 114 
ranging from 86.74% (A. nosocomialis ATCC17903) to 93.13% (A. pittii RUH 2206T). 115 
Interestingly, the ANIb values of the JVAP01T genome against that of strain SCOPE 172, that 116 
clustered together with A. dijkshoorniae sp. nov. strains in both the rpoB and MLSA-based 117 
sequence analysis, was of 96.64%, further supporting the distinctness of this novel species 118 
from other members of the ACB complex (Table S5). 119 
The genome sequence of A. dijkshoorniae sp. nov. JVAP01T contains 3 complete and 120 
identical sequences of the 16SrRNA gene (1526 bp) and two partial sequences, and that of 121 
strain SCOPE 271 contains 6 complete and identical 16SrRNA sequences. The nearly 122 
complete 16SrRNA gene sequences (positions 48-1450) from all other A. dijkshoorniae sp. 123 
nov. strains included in the study were obtained by sanger sequencing. The intraspecies 124 
similarity values of A. dijkshoorniae sp. nov. strains ranged between 99.36-100%, while the 125 
interspecies similarity values between A. dijkshoorniae sp. nov. and the other ACB complex 126 
strains ranged from 96.15% (A. baumannii) to 99.57% (Acinetobacter gen. sp. ‘Between 1 127 
and 3’). Similarity values to A. calcoaceticus ranged between 98.57-99.22% and to A. pittii 128 
between 98.29-99.14%. Cluster analysis also grouped A. dijkshoorniae sp. nov. strains closer 129 
to Acinetobacter gen. sp. ‘Between 1 and 3’ than to A. pittii, although all A. dijkshoorniae sp. 130 
nov. strains formed a single monophyletic group clearly separated from the other species 131 
(Figure S2). 132 
Likewise, the four different 16SrRNA gene sequences from A. seifertii strain NIPH 973T 133 
could not be clearly allocated as a unique taxon. This results support previous studies showing 134 
that differentiation of species within the ACB complex based on 16SrRNA gene sequence 135 
analysis is of little value, being rpoB much more reliable for this group of highly related 136 
species (Gundi et al., 2009; Nemec et al., 2015). 137 
To further evaluate the phenotypic relationships among strains clustering together as A. 138 
dijkshoorniae sp. nov., bacterial extracts were obtained using the ethanol-formic acid 139 
extraction method as previously described (Espinal et al., 2012) and analysed by matrix-140 
assisted laser desorption ionization-time-of-flight mass spectrometry (MALDI-TOF MS). 141 
Spectra profiles were acquired with a Microflex LT (Bruker Daltonik GmbH, Bremen, 142 
Germany) benchtop instrument in linear positive mode at a laser frequency of 20 Hz. The 143 
resulting raw spectra were loaded into the ClinProTools software (version 2.2; Bruker 144 
Daltonics), grouped according to each bacterial species within the ACB complex, and used to 145 
calculate the average spectra for each species. Mass to charge values (m/z) from the average 146 
spectra of each species were extracted and we identified three peaks at 4429, 5788 and 8856 147 
m/z values that were present in all A. dijkshoorniae sp. nov. strains but absent in all the 148 
spectra from other ACB species (Figure 3). The presence/absence of such A. dijkshoorniae sp. 149 
nov. specific peaks could potentially be used for MALDI-TOF MS direct discrimination of A. 150 
dijkshoorniae sp. nov. strains.  151 
Carbon utilization assays were performed to assess the phenotypic traits of the different 152 
species as previously described (Bouvet and Grimont, 1987; Krizova et al., 2014; Nemec et 153 
al., 2010, 2011) with minor modifications. Briefly, inocula were prepared by growing strains 154 
on tryptic soy agar (TSA) (Oxoid, Basingstoke, England) at 30 °C for 24 hours and 155 
subcultured once under the same conditions before being used. Cells were removed with a 156 
cotton swab and suspended in a carbonless mineral broth medium until a transmittance of 157 
90% (turbidimeter, Biolog, USA) was reached. Microtiter plates containing 180 µL mineral 158 
broth medium supplemented with 0.11% (w/v) carbon sources were inoculated with 20 µL of 159 
cell suspension. Plates were covered with breathe-easy membranes (Diversified Biotech, 160 
USA) to prevent evaporation. Plates were read by visual inspection after 2, 6 and 10 days of 161 
incubation at 30 °C. Strain Acinetobacter guillouiae (LUH 13183) was used as a positive 162 
control for histamine and tryptamine utilization as a carbon source and Acinetobacter baylyi 163 
(LUH 09341) for D-glucose and D-gluconate (Nemec et al., 2009). 164 
Overall, the metabolic traits of the A. dijkshoorniae sp. nov. strains were in good agreement 165 
with those shown by Nemec and co-workers using the extended Bouvet and Grimont system 166 
for members of the ACB complex (Nemec et al., 2015). Our data confirms that a clear 167 
phenotypic differentiation between all members of the ACB complex based on this panel of 168 
carbon utilization assays is not possible (Table 1). Nevertheless, some A. dijkshoorniae sp. 169 
nov. strains could be differentiated by their ability to use tryptamine as a sole carbon source. 170 
Please refer to Table S6 for a comprehensive comparison between the phenotypic traits 171 
described by Nemec et al. and results obtained in the present study. 172 
Description of Acinetobacter dijkshoorniae sp. nov. 173 
Acinetobacter dijkshoorniae (dijks.hoorn’i.ae. N. L. gen. fem. n. dijkshoorniae of Dijkshoorn, 174 
named after Lenie Dijkshoorn, a Dutch microbiologist, for her life-long dedication to the 175 
taxonomy of the genus Acinetobacter). 176 
Phenotypic characteristics correspond to those of the genus, i.e. Gram-negative, strictly 177 
aerobic, oxidase-negative, catalase-positive, coccobacilli, incapable of swimming motility, 178 
capable of growing in mineral media with acetate as the sole carbon source and ammonia as 179 
the sole source of nitrogen, and incapable of dissimilative denitrification. Colonies on TSA 180 
after 24 h of incubation at 30ºC are 1.0-2.0 mm in diameter, circular, convex, smooth and 181 
slightly opaque with entire margins. 182 
Growth occurs in brain heart infusion broth (BD Difco, Le Pont de Claix, France) at 183 
temperatures ranging from 25ºC to 44ºC in one day. All strains produce acid from D-glucose 184 
and fail to hydrolyse gelatin. Haemolysis of erythrocytes on sheep blood agar medium is not 185 
observed. 186 
All strains are able to use acetate, trans-aconitate, adipate, -alanine, 4-aminobutyrate, L-187 
arabinose, L-arginine, L-aspartate, azelate, benzoate, 2,3-butanediol, citrate, gentisate, L-188 
glutamate, glutarate, L-histidine, 4-hydroxybenzoate, D,L-lactate, L-leucine, D-malate, 189 
malonate, L-phenylalanine, putrescine, tricarballylate, and L-tyrosine as a sole carbon source. 190 
None of the tested strains are able to utilize citraconate, D-gluconate, D-glucose, and 191 
histamine for growth. Some strains are able to grow on ethanol, levulinate, L-ornithine, 192 
phenylacetate, D-ribose, L-tartrate, trigonelline, and triptamine. 193 
The type strain is JVAP01T (CECT 9134T, LMG 29605T), isolated from a urine sample of a 194 
human patient in Turkey in August 2009 (Espinal et al., 2015). In addition to the 195 
abovementioned carbon sources, the type strain is also able to utilize L-ornithine, 196 
phenylacetate, D-ribose and trigonelline as a carbon source. Growth on tryptamine is also 197 
observed although weakly. No growth was observed with citraconate, ethanol, D-gluconate, 198 
D-glucose, levulinate, and L-tartrate. MALDI-TOF MS analysis of JVAP01T showed the 199 
presence of the A. dijkshoorniae sp. nov. specific peaks centered at 4429, 5788 and 8856 m/z 200 
values. 201 
The whole genome sequence of the type strain is available from NCBI under accession 202 
number LJPG00000000 (size 3.85 Mb, number of contigs 92, DNA G+C content 38.8%). The 203 
GenBank/EMBL/DDBJ accession numbers for the partial sequence of the rpoB gene and the 204 
complete 16SrDNA gene of strain JVAP01T are KJ600793 and KX027435, respectively.205 
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 339 
Figure Legends 340 
Fig. 1 341 
PFGE profiles of ApaI-digested genomic DNA of 15 A. dijkshoorniae sp. nov. strains. DNA 342 
digestion and fragment separation were performed as previously described (Seifert et al., 343 
2005). PFGE patterns were calculated by the Dice coefficient method (with an optimization of 344 
1% and a position tolerance of 1%) using BioNumerics software (version 7.1, Applied Maths, 345 
Ghent, Belgium). Asterisks indicate strains with an identical PFGE pair that have been 346 
excluded from the study. Identical PFGE pairs also shared ST profiles and rpoB sequences. 347 
 348 
Fig. 2 349 
Cluster analysis of all 105 ACB complex strains included in the study based on (a) the partial 350 
sequences of the rpoB gene (861 bp) and (b) the concatenated partial sequences of the cpn60, 351 
fusA, gltA, pyrG, recA, rplB and rpoB genes used for MLST under the Pasteur scheme 352 
(http://pubmlst.org/abaumannii/). Unrooted phylogenetic trees were constructed using the 353 
neighbour-joining method with genetic distances computed by Kimura’s two-parameter 354 
model (Kimura, 1980) with a bootstrap value of 1000 replicates. Boostrap values (%) are 355 
indicated above branches. Bootstrap values obtained by maximum likelihood/maximum 356 
parsimony analyses (1000 replicates) are given below branches, respectively. The range of 357 
intraspecies similarity values for each species is shown in brackets. The scale bar indicates 358 
sequence divergence. The GenBank/EMBL/DDBJ accession numbers for all rpoB sequences 359 
used in the study are listed in Table S1. The partial sequences of the individual genes used for 360 
MLSA can be retrieved from the PubMLST website (http://pubmlst.org/abaumannii/) under 361 
the sequence type codes listed in Table S1. 362 
 363 
Fig. 3 364 
MALDI-TOF mass spectrometry averaged spectra plots from strains of the ACB showing 365 
specific peaks for A. dijkshoorniae sp. nov. A. baumannii (red), A. nosocomialis (green), A. 366 
pittii (blue), A. dijkshoorniae (yellow) and A. seifertii (purple). The background noise signal 367 
is shown in orange. x-axis shows the mass per charge ratio values (m/z) and y-axis indicates 368 
the intensities of peaks expressed in arbitrary intensity units. 369 
Table 1 370 
Metabolic characteristics of A. dijkshoorniae sp. nov. and other species of the ACB complex. 371 
Species: A. dijkshoorniae (n=15); A. baumannii (n=5); A. calcoaceticus (n=5); A. nosocomialis (n=4); A. pittii (n=5); A. seifertii sp. nov. (n=5). 372 
Carbon utilization tests were evaluated after 2, 6 and 10 days of incubation. +, all strains were positive; -, all strains were negative; D, mostly 373 
doubtful carbon utilization; W, mostly weak positive carbon utilization. Numbers indicate the percentage of strains with a positive reaction. 374 
All strains were able to use acetate, trans-aconitate, 4-aminobutyrate, L-arginine, L-aspartate, citrate, L-glutamate, glutarate, L-histidine, 4-375 
hydroxybenzoate, and D,L-lactate as a sole carbon source. None of the tested strains were able to utilize D-gluconate, D-glucose, and histamine 376 
for growth. 377 
 378 
 Strains 
 A. dijkshoorniae  A. baumannii A. calcoaceticus A. nosocomialis A. pittii A. seifertii 
Utilization of:       
Acetate + + + + + + 
trans-Aconitate + + + + + + 
Adipate + + + + + 60 
β-Alanine + + 80 + + 80 
4-Aminobutyrate + + + + + + 
L-Arabinose + + 40 + + - 
L-Arginine + + + + + + 
L-Aspartate + + + + + + 
Azelate + + + + + 60 
Benzoate + + + 75 + 80 
2,3-Butanediol + + + 75 + + 
Citraconate - 60 - - - - 
Citrate + + + + + + 
Ethanol 43 (D,W) + 80 + + + 
Gentisate + 40 - - 40 80 
D-Gluconate - - - - - - 
D-Glucose - - - - - - 
L-Glutamate + + + + + + 
Glutarate + + + + + + 
Histamine - - - - - - 
L-Histidine + + + + + + 
 Strains 
 A. dijkshoorniae  A. baumannii A. calcoaceticus A. nosocomialis A. pittii A. seifertii 
4-Hydroxybenzoate + + + + + + 
D,L-Lactate + + + + + + 
L-Leucine + + 80 + + 80 
Levulinate 80 40 80 - - 20 
D-Malate + + 60 + + + 
Malonate + 80 + 25 + 80 
L-Ornithine 93 60 80 75 + 80 
Phenylacetate 63 (W) + + + 80 + 
L-Phenylalanine + + + + 80 + 
Putrescine + 80 + 75 + 80 
D-Ribose 93 + 20 + 80 20 
L-Tartrate 67 40 - - 80 + 
Tricarballylate + + + 75 + + 
Trigonelline 80 80 - 25 60 20 
Tryptamine 53 - - - - - 
L-Tyrosine + + + 75 + 80 
 379 
 380 
 381 
 382 
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Table S1 
Source and characteristics of Acinetobacter sp. strains used for sequence analysis. 
Clinical specimens were of human and environmental origin. Underlined rpoB accession numbers and STs indicate sequences obtained in the 
present study. The concatenated sequences of the seven genes used in MLSA are available under the Pasteur scheme ST codes at 
http://pubmlst.org/abaumannii/. Collections: ATCC, American Type Culture Collection, Manassas, VA, USA; CCM, Czech Collection of 
Microorganisms, Brno, Czech Republic; CCUG, Culture Collection, University of Göteborg, Sweden; CECT, Spanish Type Culture Collection, 
Universidad de Valencia, Valencia Spain; CIP, Collection de l’Institut Pasteur, Institut Pasteur, Paris; CUHK, The Chinese University of Hong 
Kong; LMD, Laboratory Microbiology Delft collection, now hosted by Centraal Bureau Schimmelcultures, CBS, Utrecht, The Netherlands; 
LMG, Bacteria Collection, Laboratorium voor Microbiologie Gent, Gent, Belgium. ANC and NIPH are strain designations used by A. Nemec; 
LUH and RUH are strain designations used by L. Dijkshoorn; R10, R00 and JV are strain designations used by J. Vila; SCOPE, SH and HS are 
strain designations used by H. Seifert; TH are strain designations used by G. Huys. 
 
	   	   	   	   NCBI	  accession	  nº	   	  
Strain	   Country	  and	  year	  or	  period	  of	  isolation	   Specimen	   ST	   rpoB	  gene	   Whole	  genome	   Donor	  and/or	  (Reference)	  
Acinetobacter	  dijkshoorniae	  sp.	  nov.	  (n=15)	   	   	   	   	   	   	  JVAP01T	  (CECT	  9134T	  //	  LMG	  29605T)	   Turkey,	  2009	   Urine	   ST606	   KJ600793	   LJPG00000000	   (Espinal	  et	  al.,	  2015)	  LUH	  07351	   The	  Netherlands,	  2001	   Nephrology	  drain	   ST565	   KJ600787	   	   (Espinal	  et	  al.,	  2015)	  	  LUH	  08258	  (ACI	  749*)	   Belgium,	  2002	   Catheter	   ST566	   KU167880	   	   L.	  Dijkshoorn	  <<M.	  Vaneechoutte	  LUH	  09407	   The	  Netherlands,	  2004	   Wound	   ST801	   KJ600791	   	   (Espinal	  et	  al.,	  2015)	  LUH	  09464a	   The	  Netherlands,	  2004	   Wound	   ST801	   KU167881	   	   L.	  Dijkshoorn	  LUH	  10243	   The	  Netherlands,	  2005	   Sputum	   ST802	   KJ600790	   	   L.	  Dijkshoorn	  (Espinal	  et	  al.,	  2015)	  LUH	  10297	  (TH344)	   Thailand,	  2005	   Freshwater	  fishpond	  farm	   ST798	   KU167882	   	   This	  study	  LUH	  13623	  (AN-­‐26*)	   Italy,	  2004	   Sputum	   ST800	   KU167883	   	   L.	  Dijkshoorn<<APSI-­‐group	  (Carretto	  et	  al.,	  2011) LUH	  13626a	  (MOD-­‐3*)	   Italy,	  2004	   Wound	   ST800	   KJ600788	   	   L.	  Dijkshoorn<<APSI-­‐group	  (Carretto	  et	  al.,	  2011)	  SCOPE	  271	  (ANC	  4052	  //	  LUH	  14530)	  	   USA,	  1995	   Blood	   ST568	   KU167884	   APQO00000000	   (Wisplinghoff	  et	  al.,	  2004)	  R10-­‐JV221a	   Spain,	  2010	   Human	  sampleb	   ST796	   KU167877	   	   This	  study	  R10-­‐JV222	   Spain,	  2010	   Human	  sampleb	   ST796	   KU167878	   	   This	  study	  R10-­‐JV463	   Spain,	  2010	   Human	  sampleb	   ST797	   KU167879	   	   This	  study	  RUH	  0053	  (LMD	  71.43)	   The	  Netherlands,	   Not	  Known	   ST564	   KJ600789	   	   (Espinal	  et	  al.,	  2015)	  
	   	   	   	   NCBI	  accession	  nº	   	  
Strain	   Country	  and	  year	  or	  period	  of	  isolation	   Specimen	   ST	   rpoB	  gene	   Whole	  genome	   Donor	  and/or	  (Reference)	  SCOPE	  289	  (RUH	  14531)	   USA,	  1995	   Blood	   ST799	   KU167885	   	   (Wisplinghoff	  et	  al.,	  2004)	  
Acinetobacter	  baumannii	  (n=23)	   	   	   	   	   	   	  ATCC	  19606T	  (LMG	  1041T	  //	  NIPH	  501T	  //	  CIP	  70.34T)	   USA,	  1948	   Urine	   ST52	   EU477108	   APRG00000000	   (Roca	  et	  al.,	  2009)	  ATCC	  17978	  (CIP	  53.77//LMG	  1025)	   USA,	  1967	   Cerebrospinal	  fluid	   ST437	   CP000521	   CP000521	   (Roca	  et	  al.,	  2014)	  JV-­‐Ab30	   Spain,	  2000	   Human	  sampleb	   ST273	   KU167844	   	   This	  study	  LUH	  05875	  (LMG	  25784	  //	  NIPH	  1669)	   The	  Netherlands,	  1997	   Blood	   ST3	   HQ123411	   APOQ00000000	   (Nemec	  et	  al.,	  2011)	  LUH	  4631	  (CIP	  110424	  //	  NIPH	  60)	   Czech	  Republic,	  1992	   Sputum	   ST34	   HQ123412	   APPM00000000	   (Nemec	  et	  al.,	  2011)	  LUH	  4633	  (CIP	  110429	  //	  NIPH	  190)	   Czech	  Republic,	  1993	   Tracheal	  secretion	   ST9	   HQ123414	   APPL00000000	   (Nemec	  et	  al.,	  2011)	  LUH	  4708	  (CIP	  110426	  //NIPH	  70)	   Czech	  Republic,	  1992	   Tracheal	  secretion	   ST36	   HQ123413	   APRC00000000	   (Nemec	  et	  al.,	  2011)	  LUH	  4722	  (CIP	  110434	  //	  NIPH	  410)	   Czech	  Republic,	  1996	   Cannula	   ST39	   HQ123415	   ATGJ00000000	   (Nemec	  et	  al.,	  2011)	  NIPH	  1362	  (CIP	  110463)	   Czech	  Republic,	  2000	   Tracheal	  aspirate	   ST47	   KJ956459	   APOR00000000	   (Nemec	  et	  al.,	  2011)	  NIPH	  146	  (CIP	  110428)	   Czech	  Republic,	  1993	   Wound	   ST25	   KJ956449	   APOU00000000	   (Nemec	  et	  al.,	  2011)	  NIPH	  1734	  (CIP	  110466)	   Czech	  Republic,	  2001	   Sputum	   ST15	   KJ956460	   APOX00000000	   (Nemec	  et	  al.,	  2011)	  NIPH	  201	  (CIP	  110430)	   Czech	  Republic,	  1992	   Nasal	  swab	   ST38	   KJ956450	   APQV00000000	   (Nemec	  et	  al.,	  2011)	  NIPH	  329	  (CIP	  110432)	   Czech	  Republic,	  1994	   Tracheal	  secretion	   ST11	   KJ956451	   APQY00000000	   (Nemec	  et	  al.,	  2011)	  NIPH	  335	  (CIP	  110433)	   Czech	  Republic,	  1994	   Sputum	   ST10	   KJ956452	   APQX00000000	   (Nemec	  et	  al.,	  2011)	  NIPH	  601	  (CIP	  110437)	   Czech	  Republic,	  1993	   Urine	   ST40	   KJ956454	   APQZ00000000	   (Nemec	  et	  al.,	  2011)	  NIPH	  615	  (CIP	  110438)	   Czech	  Republic,	  1994	   Tracheal	  secretion	   ST12	   KJ956455	   APOV00000000	   (Nemec	  et	  al.,	  2011)	  NIPH	  67	  (CIP	  110425)	   Czech	  Republic,	  1992	   Tracheal	  secretion	   ST35	   KJ956447	   APRA00000000	   (Nemec	  et	  al.,	  2011)	  NIPH	  80	  (CIP	  110427)	   Czech	  Republic,	  1993	   Intravenous	  cannula	   ST37	   KJ956448	   APRE00000000	   (Nemec	  et	  al.,	  2011)	  R10-­‐JV226	   Spain,	  2010	   Human	  sample	   ST181	   KU167837	   	   This	  study	  R10-­‐JV295	   Spain,	  2010	   Human	  sample	   ST2	   KU167840	   	   This	  study	  R10-­‐JV80	   Spain,	  2010	   Human	  sample	   ST632	   KU167842	   	   This	  study	  RUH	  134	  (CCM	  7290	  //	  LMG	  10541	  //NIPH	  528)	   The	  Netherlands,	  1982	   Urine	   ST2	   HQ123410	   APRB00000000	   L.	  Dijkshoorn	  (Nemec	  et	  al.,	  2011)	  RUH	  875	  (CCM	  7289	  //	  LMG	  10543	  //	  NIPH	  527)	   The	  Netherlands,	  1984	   Urine	   ST1	   EU477108	   APQW00000000	   (Nemec	  et	  al.,	  2011)	  
	   	   	   	   NCBI	  accession	  nº	   	  
Strain	   Country	  and	  year	  or	  period	  of	  isolation	   Specimen	   ST	   rpoB	  gene	   Whole	  genome	   Donor	  and/or	  (Reference)	  
Acinetobacter	  gen.	  sp.	  ‘Between	  1	  and	  3’	  
(n=2)	   	   	   	   	   	   	  NIPH	  542	  (CIP	  110441	  //	  CCUG	  34788)	   Denmark,	  1990	   Sputum	   ST538	   NZ_KB850209	   APSC00000000	   (Nemec	  et	  al.,	  2015)	  NIPH	  817	  (CIP	  110472	  //	  CCUG	  34786)	   Denmark,	  1990	   Abscess	   ST88	   NZ_KB849432	   APPF00000000	   (Nemec	  et	  al.,	  2015)	  
Acinetobacter	  calcoaceticus	  (n=7)	   	   	   	   	   	   	  NIPH	  2245T	  (ATCC	  23055T	  //	  CIP	  81.8T	  //	  LMG	  1046T)	   The	  Netherlands,	  1900-­‐1910	   Soil	   ST62	   EU477149	   APQI00000000	   (Nemec	  et	  al.,	  2011)	  ANC	  3680	  (CIP	  110488)	   Czech	  Republic,	  2008	   Soil	   ST539	   HQ123424	   APQH00000000	   (Nemec	  et	  al.,	  2011)	  ANC	  4104	   Czech	  Republic,	  2011	   Well	  water	   ST541	   KJ956437	   	   (Nemec	  et	  al.,	  2011)	  NIPH	  13	  (CIP	  110439	  //	  CCM4665)	   Czech	  Republic,	  1991	   Burn	   ST484	   HQ123422	   APOE00000000	   (Nemec	  et	  al.,	  2011)	  NIPH	  2254	  (LMG	  10517	  //	  MGH	  42*)	   Sweden,	  1980	   Wound	   ST92	   HQ123418	   ACPK00000000	   L.	  Dijkshoorn<<I.	  Tjernberg	  (Nemec	  et	  al.,	  2011)	  NIPH	  2706	  (LUH	  12679)	   Czech	  Republic,	  2006	   Sputum	   ST540	   HQ123423	   	   (Nemec	  et	  al.,	  2011)	  NIPH	  2814	  (LUH	  9144)	   The	  Netherlands,	  2004	   Urinary	  catheter	   ST61	   HQ123421	   	   L.	  Dijkshoorn	  (Nemec	  et	  al.,	  2011)	  
Acinetobacter	  nosocomialis	  (n=21)	   	   	   	   	   	   	  RUH	  2376T	  (CCUG	  61663T	  //	  LMG	  10619T	  //	  NIPH	  2119T)	   The	  Netherlands,	  1987	   Sputum	   ST76	   HQ123395	   APOP00000000	   L.	  Dijkshoorn	  (Nemec	  et	  al.,	  2011)	  ATCC17903	  (LMG	  993	  //	  NIPH	  523)	   Before	  1950	   Not	  known	   ST74	   EU477118	   AIEJ00000000	   (Nemec	  et	  al.,	  2011)	  LUH	  14363	  (NIPH	  97)	   Czech	  Republic,	  1993	   Bronchial	  secretion	   ST543	   HQ123404	   	   (Nemec	  et	  al.,	  2011)	  LUH	  14367	  (CIP	  110440	  //	  NIPH	  386)	   Czech	  Republic,	  1996	   Sputum	   ST410	   HQ123406	   APPP00000000	   (Nemec	  et	  al.,	  2011)	  RUH	  2041	  (LMG	  10621)	   The	  Netherlands,	  1990	   Autopsy	   ST410	   HQ123392	   	   L.	  Dijkshoorn	  RUH	  2211	  (LMG	  10625	  //	  MGH	  100*)	   Sweden,	  1990	   Gastric	  fistula	   ST359	   HQ123393	   	   L.	  Dijkshoorn<<I.	  Tjernberg	  RUH	  2624	  (NIPH	  2120)	   The	  Netherlands,	  1990	   Skin	   410	   KJ956466	   ACQF00000000	   L.	  Dijkshoorn	  (Nemec	  et	  al.,	  2011)	  RUH	  2627	  (LMG	  10623)	   The	  Netherlands,	  1990	   Rectum	   ST410	   HQ123396	   	   L.	  Dijkshoorn	  (Nemec	  et	  al.,	  2011)	  RUH	  412	  (LMG	  10624)	   The	  Netherlands,	  1990	   Blood	   ST787	   HQ123390	   	   L.	  Dijkshoorn	  (Nemec	  et	  al.,	  2011)	  RUH	  503	   The	  Netherlands,	  1990	   Urine	   ST68	   HQ123391	   	   L.	  Dijkshoorn	  (Nemec	  et	  al.,	  2011)	  SCOPE	  150	   USA,	  1995	   Blood	   ST501	   KU167846	   	   (Wisplinghoff	  et	  al.,	  2004)	  SCOPE	  192	   USA,	  1995	   Blood	   ST71	   KU167848	   	   (Wisplinghoff	  et	  al.,	  2004)	  SCOPE	  212	   USA,	  1995	   Blood	   ST786	   KU167849	   	   (Wisplinghoff	  et	  al.,	  2004)	  
	   	   	   	   NCBI	  accession	  nº	   	  
Strain	   Country	  and	  year	  or	  period	  of	  isolation	   Specimen	   ST	   rpoB	  gene	   Whole	  genome	   Donor	  and/or	  (Reference)	  SCOPE	  249	   USA,	  1995	   Blood	   ST279	   KU167850	   	   (Wisplinghoff	  et	  al.,	  2004)	  SCOPE	  54	   Akron,	  OH,	  USA,	  1995	   Blood	   ST784	   KU167851	   	   (Wisplinghoff	  et	  al.,	  2004)	  SCOPE	  73	   USA,	  1995	   Blood	   ST530	   KU167853	   	   (Wisplinghoff	  et	  al.,	  2004)	  SCOPE	  76	   USA,	  1995	   Blood	   ST785	   KU167854	   	   (Wisplinghoff	  et	  al.,	  2004)	  SCOPE	  79	   Richmond,	  VA,	  USA,	  1995	   Blood	   ST781	   KU167855	   	   (Wisplinghoff	  et	  al.,	  2004)	  SCOPE	  80	   USA,	  1995-­‐1996	   Blood	   ST781	   KU167856	   	   (Wisplinghoff	  et	  al.,	  2004)	  SCOPE	  81	   Richmond,	  VA,	  USA,	  1995	   Blood	   ST782	   KU167857	   	   (Wisplinghoff	  et	  al.,	  2004)	  SCOPE	  95	   USA,	  1995	   Blood	   ST395	   KU167858	   	   (Wisplinghoff	  et	  al.,	  2004)	  
Acinetobacter	  pittii	  (n=23)	   	   	   	   	   	   	  RUH	  2206T	  (ATCC19004	  T	  //	  CIP	  70.29T	  //	  LMG	  1035T	  //	  NIPH	  519T)	   Before	  1967	   Cerebrospinal	  fluid	   ST63	   EU477114	   APQP00000000	   (Nemec	  et	  al.,	  2011)	  ANC	  3678	  (CIP	  110468)	   Czech	  Republic,	  2008	   Water	  pond	   ST457	   HQ123388	   APQN00000000	   (Nemec	  et	  al.,	  2011)	  ANC	  3870	  (CCUG	  57818	  //	  SH024)	   Germany,	  1993	   Axilla	   ST93	   KJ956425	   ADCH00000000	   (Nemec	  et	  al.,	  2011)	  JV-­‐2628	   Colombia,	  2010	   Catheter	   ST209	   KU167874	   	   (Montealegre	  et	  al.,	  2012)	  JV-­‐Ab41	   Spain,	  2000	   Blood	   ST788	   KU167873	   	   This	  study	  JV-­‐IRS_Fr	   France,	  2010	   Blood	   ST64	   KU167875	   	   This	  study	  JVAP02	   Turkey,	  2006	   Blood	   ST457	   KU167876	   	   (Roca	  et	  al.,	  2014)	  LUH	  14362	  (NIPH	  95)	   Czech	  Republic,	  1993	   Urine	   ST205	   HQ123386	   	   (Nemec	  et	  al.,	  2011)	  LUH	  14366	  (NIPH	  336)	   Czech	  Republic,	  1993	   Urine	   ST542	   HQ123387	   	   (Nemec	  et	  al.,	  2011)	  R00-­‐JV14	   Spain,	  2000	   Human	  sampleb	   ST789	   KU167861	   	   This	  study	  R00-­‐JV195	   Spain,	  2000	   Human	  sampleb	   ST64	   KU167871	   	   This	  study	  R00-­‐JV20	   Spain,	  2000	   Human	  sampleb	   ST805	   KU167862	   	   This	  study	  R00-­‐JV21	   Spain,	  2000	   Human	  sampleb	   ST667	   KU167863	   	   This	  study	  R00-­‐JV60	  	   Spain,	  2000	   Human	  sampleb	   ST783	   KU167867	   	   This	  study	  R00-­‐JV65	   Spain,	  2000	   Human	  sampleb	   ST790	   KU167868	   	   This	  study	  R00-­‐JV90	   Spain,	  2000	   Human	  sampleb	   ST791	   KU167869	   	   This	  study	  R10-­‐JV2	   Spain,	  2010	   Human	  sampleb	   ST794	   KU167860	   	   This	  study	  R10-­‐JV23	   Spain,	  2010	   Human	  sampleb	   ST214	   KU167864	   	   This	  study	  R10-­‐JV28	   Spain,	  2010	   Human	  sampleb	   ST795	   KU167865	   	   This	  study	  RUH	  1163	  (LMG	  10555	  //NIPH	  2256)	   The	  Netherlands,	  1985	   Toe	  web	   ST75	   HQ123378	   	   (Nemec	  et	  al.,	  2011)	  RUH	  1944	  (NIPH	  2805)	   The	  Netherlands,	  1986	   Urine	   ST70	   HQ123381	   	   (Nemec	  et	  al.,	  2011)	  RUH	  2204	  (LMG	  10553	  //	  MGH	  102*	  //	  NIPH	  2258)	   Sweden,	  1980	   Wound	   ST73	   HQ123379	   	   L.	  Dijkshoorn<<I.	  Tjernberg	  (Nemec	  et	  al.,	  2011)	  RUH	  509	  (LMG	  10559)	   The	  Netherlands,	  1984	   Bronchus	   ST72	   HQ123375	   	   L.	  Dijkshoorn	  
Acinetobacter	  seifertii	  (n=17)	   	   	   	   	   	   	  
	   	   	   	   NCBI	  accession	  nº	   	  
Strain	   Country	  and	  year	  or	  period	  of	  isolation	   Specimen	   ST	   rpoB	  gene	   Whole	  genome	   Donor	  and/or	  (Reference)	  NIPH	  973T	  (CIP	  110471T	  //	  CCM	  8535T	  //	  CCUG	  34785T	  //	  SSI	  1090T*)	   Denmark,	  1990	   Ulcer	   ST91	   EU477126	   APOO00000000	   L.	  Dijkshoorn<<P.	  Gerner-­‐Smidt	  (Nemec	  et	  al.,	  2015)	  SCOPE	  006	  (ANC	  4045)	   USA,	  1995	   Blood	   ST483	   KJ956427	   	   (Nemec	  et	  al.,	  2015)	  SCOPE	  012	  (ANC	  4046)	   USA,	  1995	   Blood	   ST546	   KJ956428	   	   (Nemec	  et	  al.,	  2015)	  SCOPE	  035	  (ANC	  4049)	   USA,	  1995	   Blood	   ST548	   KJ956430	   	   (Nemec	  et	  al.,	  2015)	  ANC	  4225	  	   Norway,	  2007	   Blood	   ST553	   KJ956440	   	   (Nemec	  et	  al.,	  2015)	  ANC	  4232	  	   Norway,	  2006	   Blood	   ST554	   KJ956442	   	   (Nemec	  et	  al.,	  2015)	  ANC	  4233	  	   Norway,	  2007	   Blood	   ST555	   KJ956443	   	   (Nemec	  et	  al.,	  2015)	  LUH	  01471	  (CCUG	  34787	  //NIPH	  826	  //	  SSI	  5804*)	   Sweden,	  1990	   Blood	   ST90	   HQ123426	   	   L.	  Dijkshoorn<<P.	  Gerner-­‐Smidt	  (Nemec	  et	  al.,	  2015)	  LUH	  05789	  (CUHK	  3088	  //	  NIPH	  1777)	   Hong	  Kong,	  1997	   Blood	   ST549	   KJ956461	   	   L.	  Dijkshoorn<<E.	  Houang	  (Nemec	  et	  al.,	  2015)	  LUH	  05793	  (CUHK	  7611	  //	  NIPH	  1781)	   Hong	  Kong,	  1998	   Soil	   ST551	   KJ956464	   	   L.	  Dijkshoorn<<E.	  Houang	  (Nemec	  et	  al.,	  2015)	  LUH	  08128	   The	  Netherlands,	  2002	   Catheter	   ST803	   KU167888	   	   L.	  Dijkshoorn	  NIPH	  1780	  (CUHK	  7009)	   Hong	  Kong,	  1997	   Hospital	  environment	   ST550	   KJ956463	   	   (Nemec	  et	  al.,	  2015)	  NIPH	  1782	  (LUH	  858)	   The	  Netherlands,	  1993	   Blood	   ST552	   KJ956465	   	   (Nemec	  et	  al.,	  2015)	  NIPH	  417	  	   Czech	  Republic,	  1996	   Tracheal	  secretion	   ST148	   KJ956453	   	   (Nemec	  et	  al.,	  2011)	  NIPH	  744	  (HS	  A23-­‐2)	   Germany,	  1993	   Lake	  Water	   ST544	   KJ956456	   	   (Nemec	  et	  al.,	  2015)	  R00-­‐JV54	   Spain,	  2000	   Human	  sampleb	   ST834	   KU726606	   	   This	  study	  RUH	  1139	  (NIPH	  806)	   The	  Netherlands,	  1985	   Throat	  swab	   ST545	   KJ956457	   	   L.	  Dijkshoorn	  (Nemec	  et	  al.,	  2015)	  
a	  Strains	  excluded	  from	  the	  sequence-­‐based	  analysis	  
b	  Strains	  recovered	  from	  human	  patients	  but	  the	  specimen	  is	  unknown	  *Strain	  designation	  used	  by	  the	  donor	  
 
Table S2 
Percentage of identity between the partial rpoB sequences (zones 1+2) of the 105 ACB complex strains included in the study. 
Interval values equal or higher than 97% are shown in bold. 
Species A. dijkshoorniae A. baumannii ‘Between 1 and 3' A. calcoaceticus A. nosocomialis A. pittii A. seifertii 
A. dijkshoorniae (12) 98.61-100       
A. baumannii (23) 92.8-94.31 98.72-100      
‘Between 1 and 3' (2) 92.45-93.26 91.06-91.99 99.3-100     
A. calcoaceticus (7) 91.99-93.38 90.94-92.22 96.4-97.56 97.79-99.77    
A. nosocomialis (21) 92.22-93.15 94.31-95.59 91.17-91.75 90.36-91.52 98.72-100   
A. pittii (23) 96.4-98.03 92.45-93.35 92.22-92.92 91.75-93.26 92.57-93.5 98.61-100  
A. seifertii (17) 91.29-92.45 93.96-95.12 90.48-91.41 90.13-91.52 94.66-96.05 91.06-92.68 98.49-100 
Numbers in parentheses indicate the number of strains included 
 
 
Table S3 
Percentage of identity between the concatenated MLST sequences of the 105 ACB complex strains included in the study. 
Interval values equal or higher than 97% are shown in bold. 
Species A. dijkshoorniae A. baumannii ‘Between 1 and 3' A. calcoaceticus A. nosocomialis A. pittii A. seifertii 
A. dijkshoorniae (12) 98.82-99.83       
A. baumannii (23) 91.4-92.1 99.26-100      
‘Between 1 and 3' (2) 94.39-95.56 91.57-92.2 97.88     
A. calcoaceticus (7) 94.19-95.36 90.52-91.6 96.17-96.98 98.32-99.73    
A. nosocomialis (21) 92.1-92.51 95.3-95.77 92.24-92.61 91.4-92.2 99.4-100   
A. pittii (23) 97.68-98.89 91.23-92.04 94.32-95.46 93.88-95.13 92.07-92.67 98.52-100  
A. seifertii (17) 93.21-94.15 92.98-93.78 93.11-94.09 92.04-93.28 94.02-94.72 93.11-94.22 98.35-99.97 
Numbers in parentheses indicate the number of strains included 
 
Table S4 
ANIb values between the genome sequence of the A. dijkshoorniae sp. nov. JVAP01T strain and the genome sequences of representative strains 
of the ACB complex. Interval values equal or higher than 95% are shown in bold. 
 
Species A. dijkshoorniae JVAP01T A. baumannii ‘Between 1 and 3' A. calcoaceticus A. nosocomialis A. pittii A. seifertii 
A. dijkshoorniae SCOPE 271 96.64       
A. baumannii (18) 87.20-87.35 97.25-99.73      
‘Between 1 and 3' (2) 90.74-90.87 86.71-87.16 94.87     
A. calcoaceticus (4)  89.65-89.67 86.07-86.39 90.93-91.62 96.14-97.06    
A. nosocomialis (4) 86.74-86.83 91.15-91.6 86.62-86.87 85.95-86.12 97.23-98.78   
A. pittii (3) 93.12-93.13 87.34-87.95 90.77-90.88 89.34-89.64 86.99-87.43 96.71-97.52  
A. seifertii NIPH 973T 87.05 89.57-90.18 87.47-87.55 86.23-86.49 91.49-91.69 87.54-87.78 - 
Numbers in parentheses indicate the number of strains included 
 
Table S5 
Average nucleotide identity based on BLAST (ANIb) values between the genome 
sequence of A. dijkshoorniae sp. nov. JVAP01T and those of other species of the ACB 
complex. 
ANIb values (means of reciprocal values) were calculated using the JSpecies web 
program with default settings (http://www.imedea.uib.es/jspecies). Values equal or 
higher than 95% are shown in bold. 
 
Strain Genome NCBI Accession Nº 
JVAP01 
LJPG00000000 
A. dijkshoorniae SCOPE 271 APQO00000000 96.64 
A. baumannii ATCC 19606T APRG00000000 87.3 
A. baumannii LUH-05875 APOQ00000000 87.32 
A. baumannii LUH-4631 APPM00000000 87.32 
A. baumannii LUH-4633 APPL00000000 87.31 
A. baumannii LUH-4708 APRC00000000 87.28 
A. baumannii LUH-4722 ATGJ00000000 87.30 
A. baumannii NIPH 1362 APOR00000000 87.24 
A. baumannii NIPH 146 APOU00000000 87.28 
A. baumannii NIPH 1734 APOX00000000 87.25 
A. baumannii NIPH 201 APQV00000000 87.22 
A. baumannii NIPH 329 APQY00000000 87.28 
A. baumannii NIPH 335 APQX00000000 87.24 
A. baumannii NIPH 601 APQZ00000000 87.20 
A. baumannii NIPH 615 APOV00000000 87.25 
A. baumannii NIPH 67 APRA00000000 87.30 
A. baumannii NIPH 80 APRE00000000 87.35 
A. baumannii RUH-134 APRB00000000 87.29 
A. baumannii RUH-875 APQW00000000 87.31 
A. calcoaceticus NIPH 2245T APQI00000000 89.67 
A. calcoaceticus ANC 3680 APQH00000000 89.66 
A. calcoaceticus NIPH 13 APOE00000000 89.67 
A. calcoaceticus NIPH 2254 ACPK00000000 89.65 
A. nosocomialis RUH-2376T APOP00000000 86.79 
A. nosocomialis ATCC17903 AIEJ00000000 86.77 
A. nosocomialis LUH-14367 APPP00000000 86.74 
A. nosocomialis RUH-2624 ACQF00000000 86.83 
A. pittii RUH-2206T APQP00000000 93.12 
A. pittii ANC 3678 APQN00000000 93.12 
A. pittii ANC 3870 ADCH00000000 93.13 
A. seifertii NIPH 973T APOO00000000 87.05 
Genomic sp. between 1 & 3 NIPH 542 APSC00000000 90.74 
Genomic sp. between 1 & 3 NIPH 817 APPF00000000 90.87 
Table S6 
Metabolic characteristics of A. dijkshoorniae sp. nov. and other species of the ACB complex. 
1= Values correspond to data obtained from the present study. 2= Values correspond to data taken from Nemec et al. (2015). 
Carbon utilization tests were evaluated after 2, 6 and 10 days of incubation. +, All strains were positive; -, all strains were negative; D, mostly 
doubtful carbon utilization; W, mostly weak positive carbon utilization. Numbers indicate the percentage of strains with a positive reaction. 
All strains were able to use acetate, 4-aminobutyrate, L-arginine, L-aspartate, L-glutamate, and D,L-lactate as a sole carbon source. None of the 
tested strains were able to utilize D-gluconate, D-glucose, and histamine for growth. 	  
 Strains 
 A. dijkshoorniae  A. baumannii A. calcoaceticus A. nosocomialis A. pittii A. seifertii 
 1 1 2 1 2 1 2 1 2 1 2 
Nº of strains n=15 n=5 n=25 n=5 n=11 n=4 n=20 n=5 n=20 n=5 n=16 
Utilization of:            
Acetate + + + + + + + + + + + 
trans-Aconitate + + 92 + + + 60 + + + + 
Adipate + + 88 + + + 95 + + 60 63 
β-Alanine + + + 80 91 + 85 + 90 80 88 
4-Aminobutyrate + + + + + + + + + + + 
L-Arabinose + + 84 40 27 + + + 85 - - 
L-Arginine + + + + + + + + + + + 
L-Aspartate + + + + + + + + + + + 
Azelate + + 88 + + + 95 + + 60 63 
Benzoate + + 84 + + 75 90 + 90 80 94 
2,3-Butanediol + + + + + 75 90 + 85 + + 
Citraconate - 60 40 - - - - - - - - 
Citrate + + + + 91 (D) + + + + + + 
Ethanol 43 (D,W) + 96 80 91 + + + + + + 
Gentisate + 40 4 - - - 10 40 25 80 75 
D-Gluconate - - - - - - - - - - - 
D-Glucose - - - - - - - - - - - 
L-Glutamate + + + + + + + + + + + 
Glutarate + + 96 + 91 + 95 + 90 + + 
 Strains 
 A. dijkshoorniae  A. baumannii A. calcoaceticus A. nosocomialis A. pittii A. seifertii 
 1 1 2 1 2 1 2 1 2 1 2 
Nº of strains n=15 n=5 n=25 n=5 n=11 n=4 n=20 n=5 n=20 n=5 n=16 
Histamine - - - - - - - - - - - 
L-Histidine + + 96 + + + + + + + 94 
4-
Hydroxybenzoate + + 92 + 91 + 80 + + + 94 
D,L-Lactate + + + + + + + + + + + 
L-Leucine + + 88 80 91 + 95 + 95 80 94 
Levulinate 80 40 24 80 91 - 5 - 5 20 6 
D-Malate + + 92 60 D + + + 95 + 88 
Malonate + 80 88 + + 25 20 + 95 80 75 
L-Ornithine 93 60 76 80 + 75 95 + 95 80 81 
Phenylacetate 63 (W) + 84 + + + 85 80 75 + 88 
L-Phenylalanine + + 84 + + + 85 80 75 + 88 
Putrescine + 80 96 + + 75 95 + + 80 81 
D-Ribose 93 + 76 20 45 + 80 80 35 20 - 
L-Tartrate 67 40 32 - 9 - - 80 85 + 31 
Tricarballylate + + 92 + + 75 95 + + + + 
Trigonelline 80 80 60 - 9 25 20 60 20 20 - 
Tryptamine 53 -  -  -  -  -  
L-Tyrosine + +  +  75  +  80  
Fig. S1 
Cluster analysis of all 105 ACB complex strains included in the study based on the 
independent partial sequences of each of the seven genes used for MLSA. Unrooted 
phylogenetic trees were constructed using the neighbour-joining method with genetic 
distances computed by Kimura’s two-parameter model (Kimura, 1980) with a 
bootstrap value of 1000 replicates. Boostrap values (%) are indicated below branches. 
The scale bar indicates sequence divergence. Red dots indicate alleles of A. 
dijkshoorniae sp. nov. strains showing recombination with the respective alleles from 
A. pittii. 
Fig. S2 
Cluster analysis of A. dijkshoorniae sp. nov. strains and strains from all other species 
of the ACB complex with an available genome sequence (see Table S5) based on the 
partial sequences (positions 48-1450) of the 16SrRNA gene. Non-identical 16SrRNA 
gene sequences originated from the same strain were also included. Unrooted 
phylogenetic tree was constructed using the neighbour-joining method with genetic 
distances computed by Kimura’s two-parameter model (Kimura, 1980) with a 
bootstrap value of 1000 replicates. The range of intraspecies similarity values for each 
species is shown in brackets. The scale bar indicates sequence divergence. 	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